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m - ^ m m ^ 



A method for making a laser driver circuit for burst 
mode is described. A continuous mode laser driver circuit 
can be used in burst mode transmission system by using the 
method. The method includes the following steps: First, a 
continuous mode laser driver chip is selected, the chip has 
a temperature compensation output and a pulse width 
adjustment input. Next, the temperature compensation 
signal from the temperature compensation output is 
converted to a pulse width, adjustment signal using an eye 



diagram adjustment circuit, and the pulse width adjustment 
signal is sent to the pulse width adjustment input. The 
pulse width adjustment signal automatically adjusts the 
crosspoints of the eye diagram of the laser according to the 
environment temperature, so that the crosspoints are 
sustained at a predetermined level to reduce the Bit Error 
Rate. 
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100 : % ^ 102: m$^m.%%^ 

104: 105: % - ^^n^'^^ 

107: |^j:.>i^;t^^€3«- 



106 : IT ^ — It 108 : iS. 

no: r^j^^JLt^^^ffe 

112: |^^^j55LtSt^i^ 114: ^m,%^7k^Kii^ 

116: iS..^;fi'^1H.^*^{i! 118: j& ^ >^ |^ ^ 



[ ^ ^ a W 3 

-fi-i^:^ ' 7fci^ittfl6ij'ffl^#.^J'XitJ^;|^^ (Continuous 
Mode)^ i€ - ^n^^^^^'f^^^^^^^'i^^^^^f-i^ ' 

(Phase Lock Loop)^ ^ mt ^ ^ ^ ^ " ^ ^ U ' m ^ it 
Ife P2P(Point to Point)^ ;^ • 

m ifij ' -ko ^ A FTTX(Fiber To The X » ^ t X ^ tf ^ - 

3t^^^#)6*j>5i^ ' ^ m ^ it ^ ^ t ^ St 4¥ ^ ifij M m 
iiff.rt.Bf P2P m^^m^-^Bt^"^^ ' ti ^ ^ 

jL^k^ m M • - ^^m^tfi^m^^^^n fttx 

^ 6<j >!i ffl ' ^ tf FSAN(Full Service Access Network)^ 
;^ o ^ FSAN ^^-mi^^U^mi^ P2MP(Point To 
Many Points ' ^tlA-i®nn§^MMb)" -tffl^^-JL^t 
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t m ^4 ' -It. "^r j-x gp w 4t ^ M ' m ^ i$ m ^ m n » 

it«#^>5r^X|^'ft^^^^ (burst mode) ' ^ ^ 6*; ii 
^ # ;5'J - 

*^ ;^ ^ # ;^ ^ 6fj ^ a it m tft f ' ± # ^Kj j:- #v ^ W ^ 
ii ^ a^a K (Laser Driven Integrated Chip) » ^ ^ # 5^ 6fj 

m ^ ^ ^ ^ %it^m$i!}m.tfLtM^:^n. (communication 
laser diode) > M. M. ' -jft^l^tt-ffSl^v^Bf ' ^If^^^^^B^ 

^ FSAN 6^i;i^i^T ' M ^ % ^ ^ ^ ^M. ^ jt m 

(present and stop time)il >:l#7f^6f;^^ » Silfcif^M.^'^ 

60 af F«1 ^ f'J ' ffo it ^fJt # W 4t ^ t& B^B >i m. ^ ' ffn 

it " 

'|5E.7fe.^.^5S-t ' -tf-^^ NRZ(Non Return to Zero)it 
^ l.SGbps Bf.-sr^jjtffli^l^^ (Direct Modulation) " 

t NRZ # l.SGbps af . t # 1^ ^ » 4^ # 

# ^ 1^ NRZ it ^ 'fe. l.SGbps 41 ii^ .il^ 5^ » 

^JL^^^t ' ';6^tfW^^;|3£^^>et>(^^f;,;j^ (bias 
current)j'X >JL ^ ^ (modulation current) » ii. » ^'J ffl — 
i^tMmtfj^^ns^ (laser driver IC)^ ^ ^ M t >)S. a ^ ^ 

^ € " 



APC(Average Power Control) Ife ^ ^ SC. — # 4t ^ -f^ 5S'J 
n (Average Power Detect, APD)# J-Xl^^fr^^^^^^j-X 

^JEg-TiJ^^ffl » P. ^ $k ^ ^ tf ^ 

# ^ t iJS- J-X ^ ^ » ^ ^ # f 'J aiL ffl t ^ ^ ^ ^ ,fi • a it 

f>j (Digital Automatic Power Control, DAPC):^ ^ ^ 1; 58- » 
^ ^i: * # -fey ^ ^ % ^ (external bias capacitor) m 

M ^ ^ ^ ^ m :^ " j:.s^^m^^'^3^^m^rp^a:sL^i^ 

M % j5iltSt TbI (long bias current setting time)6fi ^iSfe " 
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it^ii.^^^irit^t&^aK (IC) ' Jtb B«a ^ -f^l ^ 3t iS. >^ 

m m m ^ >^ m Ji& # ^ m m m m » 4^ it # - 



it # ^ l; PB. -It » m i& 


>^ -^1 ^ ^ ^6 # ® m ^^L 




- ^ ill 


$ij ^ H 


^ A ^ m ^ k j-x 1 


m ^ B ^ 




.Sfe • ^ ^ ^ 


m # - 


^ ^ ^iL ; 


^ A 'J^ S y!i 




>9L ^ 1H. ^ 




'fb ffq ^ ' # .S. 


J% ' IT ^ # 




^ T 1^ ffii ^ Sit Bf^ ® 


^ ^ MMh T ^ ' itb Hip 






^« 'ft tfl ^ ^ 




# -a I'J ^ dj - ^ f$ € 


-fit m It. ; .s. 




>^ i 4# 'l± jl'J ^ * 




PWA a it 




«1 ^ ^ 




.ffe ^ 4 ' ^ iS. >^ 1^ -fg. 


I'J J-X ;fa ^ 41 




it # ^ ' S 




l^^#it#:a-iE.;f«>ft 


^ ^ *8 ^ 41 ^ 




IS t& IC - 










J:. i4t 






ffl ^ i% ^ ^ 


41 


^ ^ € ' 


t ^ J-^^ 


^ JL ^'it ' ifcb 


w 4t ^ i& € 51- 










^ ^ 4^ 41 tR. 






a ifcb ^ 


^% m m ^ 1.5GHZ 


J-X T 41 t ^ # 





Bf»ifc||^€S|.^^'fg.#>f^^^^5!l^>!iA;^ 2.5 GHz« ISJB^ > 
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ag- APC My^mm^^^^^^t 'it^^mA^^i^ 

^ ^ PI (Average Power Control)!^ = 

^7^s.^m^^^ 0-70 j^^m^'A^^^f^ii^m 

,^*) ^ # ^ -1.5~3.5dBm l^ffl^^t ' ifrj^M^^^^^i^ 
'{S.^'fb^A^^ 3dBm; m it &i ^ M J:. iM. iSu ^ ^ m ^ ^ 

^'^S^^. ^ — %m. ' J'X-i^^:^^^€'iL^^ (Modulation 
Current Setting)iSfe ' ifrj^-i^^i^^^^ ' ^ % m J:. ^ 

.jSt 1.5~3.0dBm ^ ^ B ; *b ^it S iS. # flrj # ^ 

a^T 3dB'^^>fg.J;<rii^^d}>P5m#>fc 1 . 5 -3 =- 1 . 5 dBm » # ^ 

Jli ^ 4^ ^ ^ la S • 

-43 dBm £AT ' ilfj'^M^^^^^^^'i^^'it^:^^^ 
3dBm ; Sitb«tit^'JJ:.iit^^^^^'ffi. ' ^^^i-Xiti^-l^ — 

J-X — i^fe#^<feMt)5^LtS:;t (Bias Current Setting)J»5fe » flq ^ - 

3t^m,m ^ M.^ o:^^iSL', m^^^/j^M^s. -46dBm a m. 

jtm^^&^it^]^^:^^^^^ -43dBm iffj m i$ ^ ^ 

^ -JJ% ^ it • 
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%S!^ ' m ■kr' - ^ ' iro t # ?1 ' # # 

lit i^:^ ^1 

tfl.^J^^7F:SS = Mj (Center Office) 10 m. ^ ^ ¥] ^ ^ 
13 i4 ^ i'i ^ ^ ^ >^ 12(client) ' U ^ - « FTTX ^ ;^ - 
v^Jilfe 10 ^:I'Mitffl'-'(®*>i6*J^^ 13 ^^^5:' 
(broadcast) ^14 ^ ^£ f -J -ft 5^ $'J ^ ^ ^ 1 2 » itb ' ^ M 
^ife 12 m - -fSife.^ 13 4:,^R>lft-^J:.# (upload)$<J >^ 

iSfe 10 o 

^^iife i26ij^,^j^7fe.iam^^ 20 » 7fe.itm^t. 20M*7fe 

\3 n Mj 106*l>^*^^£»^ifc7feittn.^l. 20:S.# 

-t^^«lfc^ 201— t#^ibll 2 03.j;^^-^f'J^ 202 - 
t 201 iifciit 13:«L#»I^LMit 209 #4t^^t#' 
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i$ m ^ ^ 10 ^ ^ o 

^ PI n 202 i4-^iti§^#'ftSI;^^f'Jt#^iijH 

203 ' i^'^ ^ ^ m Ai n 203 K ^ ^ ^ m ^ ' t ^ & 
m ^ 211 m 't ^ ^ m. i3 ±. m ^ k lo- 

% 3^ -ii ^ t # ^ A ^ 203 

1 @ ' # It Tfe # 4t ^ S 100 & 4t-#^JSSl»^SS- 102 > - iH 

104 <• # ^ ^ i& f: 5^ 102 « ^ -gt -.^ ^ ^ 
^ - ^ ^ — It 1 06 j;^ ^ dj ^ ^ Tfe - 

1 @ ' -r^it#-^4tlS*&€3S- 102 o ifc.^ 
Itlit&€58- 1024L>^, ife^tt^, ffl:^?^3t.«S^^ « -t J-^^ 

JL^'A . itbir^^t&tiJ^ 102^^>!iffi;$^^#;j^^ 
)l& - 

^ ^ ♦ it##^«Sti?^SS- 102 6<J # :j(o T ^ 

m ' ^ % ^ 102 -Ji^ ^ * # rfc .i& ^ ^ ^ ^ (Pulse 

Width Adjustment, PWA) is. y^. % ^ ^ ^ ^ ^ f>J 
(Average Power Control)' ifqJ-itb^^J^t&li^S- 102 'ji- ^ ^ 
>^.^ — 'Sii^^'j^tfLl^tl&d} (temperature compensation 
output) » 

jlb ' W 4t IS t& € SS- 102 3t ^ # ^1 3S ]^ (open loop) 
m A ^ ^ B: (bias current setting)^ m ^ % 

xlSl ^ (modulation current setting) » jIt >4 /^/T -fa ^ ffpl i^S- 



12 



ISt&^SS- 102 m m,^^ ^'t ^ ^ (data rate) ^ ^ 

t M m ^ 1.5 GHZ j-xT^^#^^t*f#^B^ ' ^ m 

A^^^^i^^^inf'SL-m:f^^ 2.5 G Hz - 

Mi }^ % ^ ^ >^ n'^ ^ M mtj % 3^ 102 ^ ^- 
j^t^ ^ mm. no SL - iibM. }^% >^ # 

^ 3A ® 5. ^ 3c m ^ yf^ ^ M ^ ^/j ^ ^ m }^ % 
m^^-^^m'n$^^^^^Ams-^3cm^tm.^i 306 
II ^ ♦I 0 308 ^ 4SL ^ »^ ^ .g. 302 ^ m ^ 

^mn^ 3 04 < >fi: » 

m >iL ^ 302 ^ ^ SAMf^^:^'^^ 3B m t ^ ' 
^ ^ 3C ® t ^ » 0 jfc ' ^ ^ .la 304 6fj a: ip- ^ ^ 3A ® t 
^ ^ ^ > ^ ^ 3B m ^ ' ^ ^ 3Cgt*'fS.«*jlb»r^"' 

^ ^ J!l^ ifc ^ 302 ^ 304 4:, -fit ip- - 

jtb ' ^ H m ^ ^ 3^ 1 02 iJ6 ^ # a >^ -ft m ^ ifc 
II ^ it: xs. ^ 3^ '14 # » 

^ «^ jfc ^ ^ f'J (PWA)4L W ^ IS t{r € 102' ifh m ^ 
^tfi^m a 116 a - tS. mm lOSiiSi^-iilti^ 

^tss- 104 M. ^ - % ^ i$ m 110 M m$b % 

n- 102 ^m.i^% ^ iis; ^'iSL^±.i\-^^M^M^ 
^ f^r ^ % T ^ {iip ^ 3c m ) ^ ^ ^ ^ m ik. 
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}^ % ^ ' ^ it :^ A SJ^ DAPC(Digital Automatic Power 

Control)4i ^ ^ o 

^ x/j ^ ^ PI (APC>^ U m ^/J ^ ^ M (DAPC)#, a 

^ }S. kij ^ 4t ^ T ^ n M m til % 3^ 102 ^ PI ^ M ^^m. 106 
^^M^^i^J^m^m^'^^mA^^ APC # tS: tf it ffi ;^ 

it^m A ifjj DAPc m i§ ^ ^ # M ^ : m it ^ m 5$, ^ 

m^^MS^tf}^3^MmiS^%^mA'¥ » Sitb APC :^ a ^ ^ 

m ^ A. ' m^^^m.^^t^ dapc hq i^b ^ 3^ :^ 
^i$,^^^MmM%s^ lois^^it^mmttj^n- 102 

^ ^?'J ffn f ' ^ ^ € 5S- Philips TZA3050 A ^ }^ % m 

S ifc » ^ 1^ Philips TZA3050 

^ as. 102 o 

If # M ^ 1 @ " -iiLm m m$/j ^ ^ ^ '\± j:x }k :^ ^ 

-ftlfm 108j.X>^±J3ll>^^^t^^tR.f| no- 

f'J^i^'^'ft'fi^^'J-Xil^aai^^^^l^^tfL^ 110o>^^;fi 

^]Tfo-r'»rj.x^'jffi-t[a#'ftrffciiLi«i<^>ii^^f:i8S. 104; 
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^ (PWA)4L ^45. ' m jt m & m > 
isb it >^ ^ f>j m i: ^ (pwa)4l > ^ m ^^>it 

jt ^ a - va ^ ts. ^ m sfe € 'fit - vb m ^ ^ nm. ^ 

3^ 104 X ^ m ^ Wl Vx=Va-Vb ♦ it i-X ifc ^ a 8^ ti 1^ 

iiL®:2Lflaj&K:JL 302' SlSt^m^SLMnk 304^i 6*j » 

m ' n $- n % 2A m > ^ i{r € SS- ^-J ^ i^j i;;^ ^ f.J ;^ 

^'Sitb^l?. 1206-^$|0208 aiL^^Ste210i^>|i^#^ 
^ • It ^ 1^ 2B © ' ^ 4^ 4S t ^ ffi ^ # ^ f'J 

^ ' Silt^ll 1 216- 0 2\% £K Sl tL 210 M ^ 

' it^^MJSfe 210 ^ ^ o 
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^mTT^SL^ii 210 ^iSL ^ ^ ^ fA M° ^mn^ 210 

# ^ 0 ^ 3. 0^ 70 ^ » 

T n m. » ' it#-ii^^^^^^t&^a>^ -t 

^ ^ M ^tij % 3^ 102 402) o ^ t # 4t H fi^ 102 

^*-'SJL4i^tfl.^|^tB ii6 j^:^A--»l>:ft.^>^^^i;fe 

118o^t3t#^4t^t&€5S. 102 ^ m -kP X zM. ^ M ' 

1^ 106 a ifa - ^ ^ ife « 

# ^ ' ig # — ifl -1^ ^ ^ JJ§- 104(^111 404) ji ^ij ffl lib ifl 

tst^^t:*!- i04)ifir4ti^t{?€3S- i02:^>^>^^^mM;^tti 
ii6#dj:t-iSL>^^^tfL^ los — ^}^% 

110 £A ^ .^m ^ }M. % ^ US- 

#.(#1^ 408)"— :fer?n-r ' t t ^ ^ tfJ ^ 102 m ^ ^ ^ ^ 

' >feis.>^iagiA;^*^ 0 JLJL/^*^*p^ 70 .^^l 

^ 3dBm ' ;^ ^ -ffe 1^ ^j^ it # 1^ ^ » 

m ^ • 410)- ^^J45-tJl ' ^7S.J^^ 
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^ % ^ -l.SdBm m +3.5dBm» jfcla®^^^^#-^4tf?n;t 

^ M ^ ^ ^ ^ ^ ^% ^ ^ -1 .5dBm » tIg 

^T:^ ' ^-MiT^m^^^^^^i-^^ 412). 'f^li'^TW 

fi^l^-fb-lSL ' ifcb^'fb^-^i^^r 3dBm - 

l^^l^ta.' ifc^^#7fe^;!?^*i->a>^6<I^'fb>jSL 3dBm ' jlb 

-l.SdBm $'J+3.5dBmo^T*. ' ^1^-1. 5 dBm ijv X ^ 4t ^ 3dBm 
iL>^+1.5dBm' ittiBf+l.SdBm >^ ^ iS. T # ^ ^ 

» K^'S|[^f:/:aT-f^*^7fe^<?#^i^+1.5dBm gp-^T ' ^ 

<feJS-^^t|a^ 105' jfc^lf4:,^-<^;S^^«a8- 105 ^ 
— "ilia ' a — i«?fe#;^l^^f:j5;itS:^ (Modulation Current 
Setting)iSfe 112' ifh ^ — ^ ^ ^ :^ ^ ' ^ % m. Jl ^ % & 

1.5~3.0dBm ^ Ik. M ' ^it^^km}SLS.^^ifQ^sA^^)^ 
T 3dB ' ^ :^ 056 # ^ tiJ ^ # ^ 1 . 5 -3 = - 1 . 5 dBm ' # ^, 
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^ ^ ' #f4t«it&€ijs- 102 ^ m m ^ m ^ > ^ m 

-43dBm ' ^ ^s/j 0^ ^ m.^t 

^ 3dBm ' mi^-43dBm }^ ^ 3dBm i?. ^ -46dBm » jtb 

-46dBm ^P^ll'^T-f^^ifeJ^&^^'fiL-K^^E^^^-S.T-f-J^ 
Tt. ^ # 'J> :^ -46dBm ^ «> 

El jIt ^ it ^'J -L iilL ^ ^ ^-S. ' M'J T J-^^ it - ^ ^ <^ 

Mt^^^j^ 107' ^mn^f^^^mm^'^si^ io7 4-^- 

^ la ' a - J»Sfe # ^ >^ ^ ^ ^ (Bias Current Setting)i^ 

114' nij ^ — ^ it ^ :^ A ' ^^^m.jL:^igm^m^i^& 

% }ii ' it iTQ ?iL ^ alL ® t iS #1 0 ^ ^ >{SL ; j«r ^ Tt # 1^ ^ J. 
-46dBm «iSi&.@iS.>!t.^>fbit^ifeJ5<f^f^;^ -43dBm ffq -fit # 

^mi^^^n-^^^ • «'J i*. ^ 4t ^ $& f: as- 1 02 a A 

ar^ ti 1^ ^ i: 5^ 104 ' ^ m ^ ^ ^ ^ 4^ ' wi ^ ^ ^ - 
sk ^ m ^ ^ ^ m y^'i i^i^ m 413) - -^T^^'it^^-^^^i 

^#ltiit&taS.^Br^-|>gt^^f:5^(^«^ 414)o^it^^^:ito 

j^^^mm^m^7F-^Mmf/!j^3^ 102 >:i#in^^ 

^-Jii4L4^^iS.'^<?.i^|%..ar^^^ 20 ^J.^^^ 30^ . 

m Jl^ ^ ' m ^ m M M ^ ^ looMABf^tit^^t 
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104' mis.^mi^m^ 108 n^^Mii^xj^m^tfL^ 
iio.mj;Aitb^4t7fe#4t^^ ioo^i^^^^s.j§.^$ijm^^ 

^^ifct"4t^^4t^* 100 m m ^ :m: ^ ^ ^ ^ 

n ^ % ^ ' -kP - m ' ;&o_L^h^t i^S- If- St » ^ 

m ^ % 100>F^^^a€>7S.^;t8fFa1 o 

a pa ;t ^ II- '. ^ ^ ^ f jfc ^ # ^ ^^y^ m 

^ 'it ' T X # ^ — ^ -t^ f ^.J ' m ®& ^ W=f ® ^ . -f^ M m 
*i T • 

1^ 1 ® ^t- ;^ ^ - ^ >f;i: ^ :;5r i4 Bl ; 

^ 41, 7F ^ ® ; 

% 5 m - n^n ^ ^ ^m.-m.^m- > 
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1 n • 

1 u • 






1 "\ • 






1 nn 


• h4- it jgX 44> ¥ 

• 1^ ^ 7G -Sr AT ^ S. 




1 n A 
1 u ^ 


• aR. rhS 4^ 

• m 1^ ^ 




1 u / 


• ^ — IS ^ ^ ^ 




1 A Q 


• /m, ^ ^ m siL ^ 




1 1 o 
1 1 z 


-iifi -^fi. r*:» 

• ^ Ic % iSS 




1 1 o 


• *TSy i*p '02 ,wf i/v 

• ;S. ^fi 1 A tfl W 




201 


• t n m n 




203 


: t # ^ tfc ^ 




208 






211 


• ^ a m ^ 




210 


- 3 04 : ^MM^ 




306 


: 1 





12 : ^ ^ 

20 : ^ m. m ^ M: 
102 : ^ M m$lj ^ 

105 : ^ - mm ^ "^^^ 

106 : # ^ 

no: wkyj^x^m^mm. 

114 : <i M € >7Sl^ ^ 
118: ms^K^m^i^ 
202 : ^ f 'J ^ 
206 > 216 : I 

209 : # lit ^ it 
218:S*^0|^j^ai^0 
302 : m^i^XJ^ 
308 : 0 
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;5r^ ' m :^ it T ^ ^ - 

j^'j ffl - m ^ 3^ M ^ BB ^jSu m "It tfL^^ a 

— ^I^^^ ' i^^ i^'^" ^^^^ ^ » 

1^ ^ 4t ^ t& B^a >i ?P >f^^ ^ i# 1.5GHZ a T ^ 
;^^t ' ^^-f^it^^^X-^f^^^^^K^^ 2.5GHZ » 



3. t ^#^'J^® ^ 
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^m^^a^'^M^^/j^nTSL^^^^t^^ 3dBm o 
3.5dBm 41 m o 

n^-MiiS-rm^^i^^^^ ' *t:!?^^s.>$.^B*^ o~7o 

H^' n^^^;fj^mfk:^^-1.5^ 3.5dBm 4i Pal » ^ ^ >fg. ^ 
^6 ^ ^-l-5dBm ' ifnifl^t^Li^ll^'fit't'aiS.-^iJ&^'fb 
-f- SdBm ' m^&im.^^:^/j^m>^^^^hi{ijM.Ai^^^ 
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^ 3. 'y 3dBm; a 3l 

^ 4f :^?^-43dBIn ' ffn H ® t ^ tf^ ^ -ffi. S >^ ^ 'fb 
-f^ 1^1 3dBm ' ©jtb«fc^j&.ife.35;;^SiSL>^^>(bi?r)^{BP^^^ 

-46dBm a T ° 

^ t ' J3/^ >^ # 4t it. # ^ an ® ^ mx*. ^ 
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10. iot^*^']^®^ 9:mm^^^M^^M^^ ' 

^ ^ ' n ^ m mfifi n m ^ m ' n 

^ M mft }^ m m ' i^j^ n M m$b 

)^ ^? J^'i^^ 1.5GHZ £^T4L^#;m^t ' ^^'fg. 

-1.5 dBm M. 3.5dBm 4l fal «• 

12. itp ^ n^^^i^m ^ 9mm^^^M^^H^^ » 
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14. ^ ^ n^mi^m ^ 9mm^^nH^^kk^^ » 

^ 3dBm' ^^n^^^l^m^^^^^ 0^i/h*^#^ 70 

& » 
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